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Figures

Figure 1. Davis-Besse RPV Top of Head Section View
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Figure 2. Davis-Besse RPV Top of Head Plan View
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Figure 3. Davis-Besse CRDM Nozzle General Arrangement
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Figure 4. Boric Acid and Iron Oxide on Vessel Flange at 12RFO
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Figure 5. Corrosion at Nozzle 2 Drawing Side View
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Figure 5a.  Nozzle 2 Corrosion Area Location, Size, and Profile.
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Figure 6. Cavity in Reactor Vessel Head Between Nozzle 3 and 11
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Figure 7. Locations of Cracks and Corrosion on Davis-Besse RPV Head at 13RFO
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Figure 8. Nozzle 1 Crack Locations and Sizing
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Figure 9. Nozzle 2 Crack Locations and Sizing
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Figure 10. Nozzle 3 Crack Locations and Sizing
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Figure 11. Nozzle 5 Crack Locations and Sizing
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Figure 12. Nozzle 47 Crack Locations and Sizing
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Figure 13.  Characterization of Corrosion and Impingement at Nozzle N-3
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DAVIS-BESSE RFO-13

A B C D E F G H I J

1 6.5 2.6 3.4 0.344 NR 3.9

2 6.2 6.2 1.2 0.344 NR NR

3 6.2 6.2 1.4 NR 0.346 1.2 6.2

4 5.9 NR NR 0.309 0.260 0.365 0.305 0.313 NR 6.0

5 3.6 3.6 0.303 0.255 0.273 0.260 0.302 0.299 5.2 3.8

6 6.6 3.0 0.301 0.240 0.291 0.301 0.303 0.302 0.310 0.315

7 3.6 6.2 0.299 0.300 0.311 0.298 0.304 3.600 3.600 3.6

8 6.4 6.2 0.301 0.300 0.300 0.300 0.300 3.400 3.400 5.8

9 6.8 6.2 0.279 0.280 0.340 0.350 0.360 0.370 0.370 0.303

10 NR NR 0.279 0.276 0.380

11 NR NR 0.304
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Figure 14. Nozzle 3 Clad Thickness Measurements
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Figure 15. Hoop Stresses and Operating Condition Deflections in CRDM Nozzles 2-5
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Figure 16. Location of Leaking Nozzles in B&W Design Plants
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Figure 18. CRDM Nozzle Leakage Observed at Oconee 3
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Figure 19. Unidentified Leak Rate at Davis-Besse (Cycle 13)
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Figure 20. As Found Locations of Boric Acid Deposits on Davis-Besse Vessel Head
(10RFO to 13RFO)
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Figure 21. Nozzle Crack Leakage Rate Calculation Results
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Figure 22. Finite Element Model Boundary Conditions to Simulate Axial Crack
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Figure 23. Crack Opening Displacement with the Crack Surface Nodes Released
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Figure 24.  Boric Acid Deposits on Top of Head at Start of 13 RFO
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Figure 25.  Corrosion Rate for EPRI Experiments
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Figure 26.  Timeline of Key Events Related to Reactor Vessel Head Boric Acid Corrosion
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Figure 27.  Events and Causal Factors Chart
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Figure 28.  Leaking Flanges Found and Repaired During Each Outage
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Figure 29. Flange Leakage with Stalactite Formation from Insulation

and Stalagmite Formation on top of Reactor Vessel Head (8RFO)
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Figure 30. Flange Leakage Crusted On Side of Nozzles and Stalactites from Gaps in Insulation (8RFO)
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Figure 31. Reddish Brown Boron Deposits Crusted on Side of Nozzle (8RFO)
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Figure 32. Boron Deposits – Source Unclear (8RFO)
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Figure 33. North Side of Reactor Vessel Head (10RFO)
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Figure 34. Boron Deposits Near Top of Reactor Vessel Head (10RFO)
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Figure 35: Typical Deposits for Periphery (10RFO)
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Figure 36.  Red Rusty Boric Acid Deposits on Vessel Flange (12RFO)
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Figure 37.  Boron Piled Under the Insulation (11RFO)
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Figure 38.  Boric Acid Deposits with Heavy Iron Concentration on Underside of Nozzle 3 (13RFO)
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Figure 39.  2000 Interferences with CRDM Flange Inspection
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Figure 40. RE4597 Sample Location
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Figure 41. CTMT Radiation Monitors RE4597AA/BA
(Combined Iodine Channels)
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CTMT Radiation Monitors RE4597AA & BA (Noble Gas Channels)
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Figure 42. CTMT Radiation Monitors RE4597AA & BA
(Both Noble Gas Channels)
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Figure 43.  Potential Effects of Boric Acid Deposits on Vessel Top Head Surface.




